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I. Tart of a Letter from Mr Anthony van Leuwen- 
hoek, concerning Worms objer^d in Sheeps Livers 
mid tpafture Grounds. Deify Ho x. 3 . 1 7 5 . 

■HT^His ferves to .communicate to you my flender 
.]§. Obfervations concerning the Animdcula that are 
atmoft always found in Waters, and alfo fometimes up- 
on Land. 

In the Summer of the Year 170,2. we had not Rain 
enough to cover even the loweft parts of the Meadows 
ad jacent to our City, infomuch, that none of the Sheep 
of that year drank of the Waters that lifed toftagnateon 
the faid Meadows, which when it happens (according to 
the opinion of our Butchers) produces a certain fort of 
Worms called Bottkns in their Livers,- , 'whereof we have 
formerly fpoken more than once. Notwithftanding which, 
I was informed that fome of the Sheep of thofe Paftures 
had their Livers infe&ed with fuchlike Worms 5 this made 
me con/e&ure that the above-mentioned Diftemperin the 
Livers ofthe Sheep muft proceed from fome other cauie 
than their diinking the faid Waters, 

f caufed a Butcher therefore, who was Owner or one 
ofthefe Meadows ('and who had alfo informed me that 
the Sheep which he turned inro that Ground weft migh- 
tily pefler'd with Worms in' their Livers) to cut me two 
pieces ofGreenfod from thence, to the end I might try 
whether I could find any fuch Worms in thoai. 

This Land he told me was fo high, tLat it was nsver 
wholly under Water in Winter time , but tae Ditches 
about it were fo full, that they were in a manner level 
with, the Land, and fome. of the lower moCt parts of the 
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feme, when it rained mock, were ajhort time covered* 

Inarrowly lifted thofe two pieces of the Earth, but 
could find ; no Ammdcuia in them that any way rcfembl'd 
theWoims in the Sheeps Livers. 

From hence I infer, that the Animalcula that are found 
not only in Sheeps but in Cows Livers too, muft not be 
fought fcr in thofe Waters that ftagnate upon the Land, 
(as 1 f0rme*iy thought, and the Butchers alio are cf the 
fame opinion) but that we muft feek them m the Land 
itfclfj which being throughly wet or fink?, thry.aicend 
tothefupcrfjciesjjfit, becaufe the common Water being 
not natural to them, they cannotlivcio it * rndthm lurk- 
ing in the GfcMi. they are (Wallowed by the Cows and Sheep, 
and. fuchaaeTcApe their Teeth aie conveyed into their 
Stomachs and Bowels, and ihfinuatt themfelves even into 
the Liver. 

I have been often, told that the Cattel which feeds in 
Siltagtig Grounds are free from this Difeafeof Worms, but 
being informed, that the (aid kind of Ground is very low, 
and lies under Water the moft part of the Winter, I gave 
the Butcher thefe Reafons : 

Why Kine and Sheep that feed in high Clay grounds 
are troubled with Worms hi their Livers, and thofe in low 
Grounds are free, is, only becaufe the low Grounds lie all 
the Winter under Water 5 fortho fuch like Worms may 
be found in fome of the low Lands, yet asfocn as they are 
overwhelm'd with Water, thofe Worms, sthorriag tie 
Water, die immediately. 

To confirm my reafoning, 1 took a GlafiTabe, which 
at the upper end was about an Inch wide, and above a 
Foot in length, I putinco it a little piece of she above- 
mentioned Earth near 5 Inches long, but fa narrow, and 
the Grafs about it dipt fo clofe, that it would eaRly go 
into the Tube without preSing, and then poured upon:: 
boil'd Water, which had ftood till it was cold- 

Prefently after I perceiv'd that fcveral very ftsr.ll and 
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long white WornBcameout of the Earth, which reaching 
and incnrvating their bodies,*fubfided leifurely to the bot- 
tom of the Tube, none of them being able to emerge to 
the Superficies, whence I concluded that they could not 
Ifvc'in the Water - and in effedr, after they had lain 24 
hours in the bottom of the Glafs, I found they were all 
dead. 

It feem'd to me alfo that thefe white Worms confifted of 
feveral fizes or magnitudes, and that they could not be the 
OrTfpring of our common Worms, becaufe they were 
much longer, in proportion to their bignefs. 

I faw likewife a common Worm creeping out of the 
abovefaid Earth, which leifurely fubfided and remained 
at the bottom of the Tube with little or no motion 5 and 
the next day it was dead. 

As for thofe fmall AnimalcuU that came out of the Earth, 
and fwam about the Water, they were ot fo manyfeve- 
ral forts and fi?es, that the eefciiption of them would 
take up too much room, Deficits fome of thefe Animalcula 
were fo exceeding froali, that I could not perceive what fi- 
gure they were of, tho I viewed them very ric ly and 
very frequently, hay, tho I fhifted the Earth and Water 
three times. 

Now that thefe Ammakula may be calfd Water- worms, 
tho they are found in thedryeft part of the Earth, ap- 
pears from their living fo well in the Tube filled with Wa- 
ter, in which, tho I obferv'd them day after day, Hound 
no difference in them, fave that they were encreaftin 
number, and befides I have met \\ ith feveral of them in 
common Water. 

In thefe Obfervations I difcovered a few particle* of 
Sand mixt with Clay, the fides of which appear'd as if they 
had been broken or grated off from Stone?, and fame of 
them werelb veryfmall,that above a thoufand of them to- 
gether did not exceed the magnitude of a fingle grain of 
common Sand that is us'd in Scowring, & e. 
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I went another time into one of the Meadows near out 
Town, it confifted of a good Glay Earth, and was as high 
as any oi thofe about us 5 I dug out a little bit of the (aid 
Earth, about the bignefs of a Crown piece, which was 
covered with Clover- grafs, fiiort and fine $ I imagined I 
fliould find in the top of itfome living Creatures* becaufe 
I had formerly found in the rotten wood of a Willow Tree, 
and in another rotten Plank, that had lain in the open Air, 
fome of thofe AmmakuU which are ufually found in the 
Water. 

When I came home I dipt away the Grafs from the 
Earth or Clay, and put the top of it in a clean ©kfs Tube 
about as big as a Childs Finger, and pour'd upon it boil'd 
Rain Water after it was cold, and hating ihaken that 
Earth and Water well together, the Water was fo thick 
and troubl'd, that I could perceive none of the Anim&lcnh 
therein, tho there were a great many in it. 

But after the faid Water had ftood about half an hous 
in the Tube, I could perceive fever al Animalcula creeping 
up the fides of it, and others fwimming about the Water. 

This Water having ftood feverai hours, and acquired a 
little more clearnefi, I faw two particular AnimdcnU that: 
came very near in Figure to thofe that produce Utth 
Wheels out of their Bodies, only inftead of fuch Wheels 
they protruded a Horny part out of their Body, which 
they fometimes drew in, and then thruft out again $ there 
was alfo one Animdculnm that put out two Wheels^uA juft 
by I perceived two other forts of A»malcula 9 but imme- 
diately loft fight of them again , from whence Jconcluded, 
that fo much Water was not; natural to them, and there- 
fore they were dead 5 and ^fter that the Water had ftood 
three days upon the Clay, i aw feverai Ammalcula that 
were four times as long and a» thick: clinging to the fuhs 
of the Glafs without any motion, tho they ftirred about 
briskly at the firft. 
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l took another Gtafs Tube, and put into it a little of 
the fame Earth which I bandied very tenderly, pouring 
upon it ferae of the boiled Water as before without (bak- 
ing it at all, that the AmmtUmUmv^ax emerge the better, 
and after an hours time I faw above twenty AmmalcaU 
fwimrning, whereas in the firft I could perceive none 5 
and one of them thruft Wheels out of his Body. 

Now it will appear ftrange to fome, that thefe Animal- 
cala, which ufhally and naturally fwimin the Water, (hould 
be found inEartHtha: has not been mciften'd by Rain or 
otherwife in feveral weeks ; but they mult be informed>as 
1 have often found by experience, that ieveral forts of very 
final! Anim&kttU are to be met with in Fvaifc water, and 
especially in the Gutters on the tops of Hcufo ; for I 
have taken fome of the'flirneor dirt of thofe Gutters 
after they have been dry above a year, and diluted the 
fame in boiled Water after it was cold, whereupon f 
faw feveral Animakul* fwiinming, and fome of them be- 
ing up folded almoft in a Globular Figure, extended theit 
Body lufurelv, and then fwarn about the Water. 

If it be objected, how comes ir to pafs that thefe Ani~ 
nvaiarfa that are meerly aquatil (hould be found en the 
Lond ieveral rods diilant from any Ditch 5 1 anfwer, I 
conceive this to happen after the following manner. 

We have often found in a Storm, that the Water has 
been (o furioufiy driven againft the fides of the Ditches 
and the parts of fuch Water fo minutely divided, that 
no: only ieveral of its (mailer Particles have been carried 
a great way into the Land by the ftrong Wind, but fome 
or them alio thnui up, or attracted even into the Clouds 5 
and I am confirmed in this opinion b> the following 
infrance .• I ftood one t.iac to obierve with what force 
end how great a diftanee a B'ceche?- caft. Water with Lis 
Scoop tut of a Ditch up: ul hi ■ Linnen t at was (bread 
ove* the Meade*', whereby many of ; he parts of the Water 
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were fo divided, that they never fell to the Earth, but 
were exhaled up into the Clouds. 

In the faid faall Particles of Water are conveyed the 
above-mentioned fmall AnimnlcuU far up into the Land, 
and when the Ground becomes dry, they contract shtm- 
felves into an oval Figure, and the Pores of their Skin 
are fo well clos'd, that they do not perfpireat all, where- 
by they preferve themfelves till it Rains, upon which 
they open their Bodies and enjoy the moiflture. And 
thus, in my poor opinion, it happens that we find tbefc 
Animnlcuia m every Meadow of our Country, none of 
which are very remote from the Sea or Water Canals. 



IL Solutio Problematis. 

A Oarijf. Vtro t>, Jo. <Bernoutli in Diario Galtico 

Fehr. 1405. Vropojiti. 

Quant T>. G. Cbeynm communicaYtt Jo. Cratg. 

PRollema. Pfopofstse Curvse Geometric^ alias innumeras 
Longitudiae /Equates in venire. 
Solutio. Sine w, *, co-ordinatx Curvas data; , & Cmvx. 
quasfttarfint co-ordinats x„y : tarn ex conditione Problema- 
tis erit dvol »|- ds\ = dx\-\-dy\ Ponatur dx~ dw— m dz s 

nnde erit dy=*f dsl-±- 2 m dw dz-—m l dz* ; in hac pro 
d s fubftituatur ejus valor per u>, dw & determinatas expref- 
fus : & pro dz affumatur talis valor ex to, dvo & detenus- 
natis compofitus, ut valores quantitatum dx, dy fint fum- 
mabiles : Et fie habentur x ac y Co-ordinatas Gurva: quae - 
fits. Q.E.J. 

Exemplum 1. Invenire Curvam ajqualem Linear Pa- 

rabolics;. Sit % a latus re&um Parabola ; adeoqj 2 a s 
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